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Abstract: 7KH LPSOHPHQWDWLRQ RI WHFKQRORJLHV LQ DJULFXOWXUDO SURGXFWLRQ HQDEOHV VLJQL¿FDQW DGYDQFHV LQ
SURGXFWLYLW\DQGPDQDJHPHQWDVZHOODVEHWWHUFRQGLWLRQVIRUWKHFRQVHUYDWLRQRIVRLODQGZDWHUUHVRXUFHV7KH
XVH RIPRGHOV IRU WKH HYDOXDWLRQ RI HQYLURQPHQWDO V\VWHPV LV DQ LQGLVSHQVDEOH WRRO IRU WKH XQGHUVWDQGLQJ RI
FRPSOH[PHFKDQLVPV,QWKLVVWXG\ZHHVWLPDWHGWKHDPRXQWRIVHGLPHQWDQGQXWULHQWVQLWURJHQDQGSKRVSKRUXV
WUDQVSRUWHGWRWKHULYHUVZLWKLQWKHVXEEDVLQRI5LEHLUmR&DQFKLPORFDWHGLQWKHFLW\RI6mR&DUORVFHQWUDOUHJLRQ
RI6mR3DXOR%UD]LOZLWKLQWKHDUHDRIWKH&DQFKLPIDUPKHDGTXDUWHUVRI(PEUDSD&DWWOH6RXWKHDVW7KHPHWKRG
LQFOXGHVWKHSUHSDUDWLRQRIPDSVXVLQJ*,6WRROVDQGVXUYH\RIFOLPDWLFGDWDRIWKHPXQLFLSDOLW\E\WKH1DWLRQDO
,QVWLWXWHRI0HWHRURORJ\,107,WSURYLGHGHVWLPDWHGDYHUDJHYDOXHVRIDQQXDOVHGLPHQWSURGXFWLRQRIWRQV
SHUKHFWDUHUXQRIIRIPPSHUFRODWLRQRIPPWRWDODTXLIHUUHFKDUJHRIPPDQGPPODWHUDOÀRZ
HYDSRWUDQVSLUDWLRQRIPPIRUWKHFRQGLWLRQVRIDYHUDJHDQQXDOUDLQIDOORIPPDQGYDOXHVRIQLWURJHQ
DQGSKRVSKRUXVWUDQVSRUWHGWRWKHULYHUVDFFRUGLQJWRWKHVHDVRQDOLW\RIWKHVLPXODWHGSHULRG7KHVH
¿QGLQJVLQGLFDWHWKHSRWHQWLDORIDSSOLFDWLRQRIWKH6:$7PRGHODOWKRXJKDGMXVWPHQWVLQWKHVHWWLQJVRIPRGHO
VFHQDULRV DUH QHFHVVDU\ IRU WURSLFDO FRQGLWLRQV WR EH VLPXODWHG&DOLEUDWLRQ DQG HQYLURQPHQWDOPRQLWRULQJ DUH
HVVHQWLDOIRUWKHFRPSDULVRQRIPHDVXUHGDQGHVWLPDWHGGDWDLQIXWXUHVWHSV
KeywordsK\GURORJLFPRGHOLQJ6:$7PRGHOQLWURJHQSKRVSKRUXVVHGLPHQWV
1. Introdução
$FUHVFHQWHGHPDQGDSRUUHFXUVRVQDWXUDLVWHPJHUDGRGLVFXVV}HVHIRPHQWDGRSUHRFXSDo}HVQDVRFLHGD-
GH3DUDDVSUy[LPDVGpFDGDVVHUmRQHFHVViULRVSODQHMDPHQWRHVWUDWpJLFRDYDQoRVWHFQROyJLFRVHDSULPRUDPHQWR
GHIHUUDPHQWDVTXHFRQFLOLHPRVHVIRUoRVGHYLDELOL]DUGHVHQYROYLPHQWRFRPFRQVHUYDomRGHUHFXUVRV
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1RVHVWXGRVDPELHQWDLVDGHOLPLWDomRGDViUHDVSRUEDFLDKLGURJUi¿FDWHPVLJQL¿FDWLYDLPSRUWkQFLDSRLV
SHUPLWH LGHQWL¿FDURVSUREOHPDVGHFRUUHQWHVGDSROXLomRGLIXVDSURFHVVRVGHGHJUDGDomRDPELHQWDOHQtYHOGH
FRPSURPHWLPHQWRGDVDWLYLGDGHVGHVHQYROYLGDVQDiUHDHVWXGDGD0LQRWWLDYDOLRXDSHUGDGHVRORHPED-
FLDVKLGURJUi¿FDVGHPDQHLUDTXDOLWDWLYDFRPRLQGLFDGRUGHYXOQHUDELOLGDGHHREVHUYDDHVFDVVH]GHLQIRUPDo}HV
SULQFLSDOPHQWHSDUDRVDPELHQWHVWURSLFDLV3DOPHWDO1HYHVHWDOH6LOYDGHVWDFDUDPD
LPSRUWkQFLDGRQLWURJrQLRQDTXHVWmRGDVHJXUDQoDDOLPHQWDUHGDGHJUDGDomRDPELHQWDO
2REMHWLYRGRWUDEDOKRpHVWLPDUDSURGXomRGHVHGLPHQWRVHQXWULHQWHVQLWURJrQLRHIyVIRURWUDQVSRU-
WDGRVSDUDRVULRVGDPLFUREDFLDGR5LEHLUmR&DQFKLPQRSHUtRGRGHXWLOL]DQGRRPRGHOR6:$76RLO
DQG:DWHU$VVHVVPHQW7RRO
2. Materiais e Métodos
2.1. Localização da área de estudo
$iUHDGHHVWXGRVHORFDOL]DQDUHJLmRFHQWUDOGR(VWDGRGH6mR3DXOR3ODQDOWRGH6mR&DUORV3ODQDOWR
2FLGHQWDO3DXOLVWDQRPXQLFtSLRGH6mR&DUORVWRSRJUD¿FDPHQWHQDUHJLmRGHOLJDomRGD6HUUD&KLEDUURH6HUUD
GR&XVFX]HLURHQWUHDVFRRUGHQDGDVJHRJUi¿FDVH6XOH2HVWHHHQWUHDVFRWDVGH
DOWLPHWULDHPHWURV
2.2. Softwares utilizados
 )RUDPXWLOL]DGRVRVVHJXLQWHVVRIWZDUHVSDUDRGHVHQYROYLPHQWRGRWUDEDOKR6:$7$UF6ZDW
H$UF*LV
)LJXUD/RFDOL]DomRGDPLFUREDFLDGR5LEHLUmR&DQFKLPLQVHULGDQD(PEUDSD3HFXiULD6XGHVWH
%DVH&DUWRJUi¿FD
 3DUDJHUDomRGR0RGHOR'LJLWDOGH(OHYDomR0'(XWLOL]RXVHLPDJHPGR7232'$7$FRP
UHVROXomRHVSDFLDOGHP,13()RUDPJHUDGRVPDSDVGHXVRHRFXSDomRGRVROR)LJXUDPDSDVGHVRORV
PDSDKLSVRPpWULFRHPDSDGHGHFOLYLGDGHSHORVRIWZDUH$UF*LVDSDUWLUGDEDVHGHGDGRVGD(PEUDSD3HFXiULD
6XGHVWH
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)LJXUD0DSDGHXVRHRFXSDomRGRVROR
2.4. Dados Climatológicos
)RUDPXWLOL]DGRVGDGRVGHFOLPDSURYHQLHQWHVGREDQFRGHGDGRVGR,10(7SDUDDFLGDGHGH6mR&DUORV
GHDWp3DUDHQWUDGDGRPRGHOR6:$7VmRQHFHVViULRVGDGRVGLiULRVGHSUHFLSLWDomRWHPSHUDWXUDPi[L-
PDHPtQLPDUDGLDomRVRODUXPLGDGHUHODWLYDHYHORFLGDGHGRYHQWR5HFRPHQGDVHRXVRGHVpULHVKLVWyULFDVFRP
PDLRUTXDQWLGDGHHTXDOLGDGHGHGDGRVSDUDQmRFRPSURPHWHUDFRQ¿DELOLGDGHVGRVUHVXOWDGRVGRPRGHOR$SDUWLU
GDVVpULHVKLVWyULFDVHVWDWtVWLFDVIRUDPJHUDGDVXWLOL]DQGRXPDPDFURGR([FHO:*10DFURGLVSRQtYHOQRVLWHGR
6:$7SDUDTXHRPRGHORVLPXOHDVIDOKDVQDVVpULHVGHIRUPDHVWRFiVWLFDFRPEDVHQDVHVWDWtVWLFDVJHUDGDV
2.5. Modelo SWAT
2PRGHOR6:$76RLODQG:DWHU$VVHVVPHQW7RROpXPDIHUUDPHQWDHIHWLYDSDUDDYDOLDomRGHUHFXUVRV
KtGULFRVQRVSURFHVVRVKLGUROyJLFRVSRLVIRUQHFHVLPXODo}HVGHSURFHVVRVHURVLYRVHVFRUULPHQWRGHiJXDQRVROR
HYDSRUDomRHYDSRWUDQVSLUDomRFUHVFLPHQWRGHSODQWDVGLQkPLFDGHQXWULHQWHVGLQkPLFDGHSHVWLFLGDVGHQWUHRX-
WURVeXPPRGHORPDWHPiWLFRVHPLGLVWULEXtGRFRPSOH[RTXHRSHUDHPHVFDODGHEDFLDKLGURJUi¿FDGHVHQYROYL-
GRSHOR'HSDUWDPHQWRGH$JULFXOWXUDGRV(VWDGRV8QLGRV86'$$56*DVVPDQHWDO
1RPRGHOR6:$7IRUDPJHUDGDVVXEEDFLDVH8QLGDGHVGH5HVSRVWD+LGUROyJLFDV+58¶VTXH
UHSUHVHQWDPXPDFRPELQDomRGHQtYHLVGHLQIRUPDo}HVXVRHRFXSDomRGRVRORWLSRGHVRORHFODVVHGHGHFOL-
YLGDGHHQmRSRVVXHPLGHQWL¿FDomRJHRJUi¿FDGHQWURGDVXEEDFLD1DV+58¶VIRUDPHIHWXDGRVRVFiOFXORVGR
EDODQoRKLGUROyJLFRGHFUHVFLPHQWRGHSODQWDVQXWULHQWHVHVHGLPHQWRVVXEVHTXHQWHPHQWHURWHDGRVQDVVXEED-
FLDVFRUUHVSRQGHQWHV
)LJXUD8QLGDGHVGH5HVSRVWDV+LGUROyJLFDVJHUDGDVHORFDOL]DomRQDPLFUREDFLD
3. Resultados e Discussão
 $SDUWLUGDHODERUDomRGHPDSDVHLQVHUomRGHGDGRVGHHQWUDGDQRPRGHORIRLSRVVtYHODSOLFDURPRGHOR
6:$7SDUDPLFUREDFLDKLGURJUi¿FDGR5LEHLUmR&DQFKLP1DWDEHODVmRDSUHVHQWDGRVRVSULQFLSDLVGDGRVREWL-
GRVGDPRGHODJHP6:$7SDUDPLFUREDFLDGR5LEHLUmR&DQFKLP
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7DEHOD3ULQFLSDLVLQIRUPDo}HVREWLGDVSHOR6:$7QDPLFUREDFLDGR5LEHLUmR&DQFKLP
3UHFLSLWDomRPpGLDDQXDOPP  7RWDOGHSHUGDGHVHGLPHQWRVWKD 
(VFRDPHQWRVXSHU¿FLDOPP  7RWDOGHSHUGDGHQLWURJrQLRRUJkQLFRNJKD 
5HFDUJDWRWDOSDUDDTXtIHURPP  7RWDOGHSHUGDGHIyVIRURRUJkQLFRNJKD 
3HUFRODomRPP  1LWUDWRJHUDGRHPSUHFLSLWDomRNJKD 
(YDSRWUDQVSLUDomRPP  )yVIRUROL[LYLDGRNJKD 
2PRGHOR6:$7pXPPRGHORKLGURVVHGLPHQWROyJLFRHRVGDGRVGHVDtGDVmRLQHUHQWHVDRVtQGLFHVGH
SUHFLSLWDomRGDiUHDGHHVWXGR2VYDORUHVGHSHUGDGHVRORQXWULHQWHVYDULDPGHDFRUGRFRPDFXOWXUDPDQHMRH
iUHDHVWXGDGD%HUWRQL	/RPEDUGL1HWRGHWHUPLQDUDPTXHDSHUGDGHVRORDQXDOSDUDRHVWDGRGH6mR3DX-
ORHUDPGHWKDSDUDFDQDGHDo~FDUWKDSDUDODUDQMDWKDSDUDPLOKRWKDSDUDSDVWDJHQVWKD
SDUDUHÀRUHVWDPHQWR6LOYDHWDOFDOFXODUDPDSUHYLVmRGDSHUGDGHVRORQD)D]HQGD&DQFKLP63XWLOL]DQGR
JHRSURFHVVDPHQWRHD(TXDomR8QLYHUVDOGH3HUGDGH6ROR2VYDORUHVDQXDLVREWLGRVGDSHUGDGHVRORHPIXQomR
GHGLIHUHQWHVFREHUWXUDVIRUDPWKDSDUDPDWDQDWLYDWKDSDUDHXFDOLSWRWKDSDUDSDVWDJHPW
KDSDUDFDQDHWKDSDUDPLOKR(PERUDDHWDSDSURSRVWDQmRWHQKDFRQWHPSODGRGDGRVH[SHULPHQWDLVDSHUGDGH
VRORHVWLPDGDQDPLFUREDFLDGR&DQFKLPIRLGHWKDSDUDXVRHRFXSDomRPDMRULWDULDPHQWHGH¿QLGRVSRUSDV-
WDJHQVHPWRUQRGHGDiUHDWRWDOPDWDQDWLYDHPWRUQRGHGDiUHDWRWDOHPLOKRHPWRUQRGH
GDiUHDWRWDO$DQiOLVHGRVGDGRVHVWLPDGRVSHORPRGHOR6:$7HPUHODomRDRVQXWULHQWHVVHUiUHDOL]DGDFRPR
LQtFLRGRPRQLWRUDPHQWRGRVSDUkPHWURVGHTXDOLGDGHGHiJXDSDUDDVFRQGLo}HVORFDLVGDPLFUREDFLDHVWXGDGD
4. Conclusões
2HVWXGRGDSURGXomRGHVHGLPHQWRVHWUDQVSRUWHGHQXWULHQWHVXWLOL]DQGRRPRGHOR6:$7QDPLFUREDFLD
GR5LEHLUmR&DQFKLPpSODQHMDGRSDUDVHUUHDOL]DGRHPGLYHUVDVHWDSDV3UHYLDPHQWHDFRPSDUDomRFRPGDGRV
H[SHULPHQWDLVDVHUUHDOL]DGDSRGHVHFRQFOXLUTXHDHVWLPDWLYDGHSHUGDDQXDOGHVRORHPFRPSDUDomRFRPRV
WUDEDOKRVUHIHUHQFLDGRVQmRLQGLFRXYDORUHOHYDGRGHSHUGDGHVRORGHPDQHLUDDFRPSURPHWHUDTXDOLGDGHGRV
PDQDQFLDLV'DGRVHVWLPDGRVGHQXWULHQWHVVHUmRFRPSDUDGDVFRPLQtFLRGRPRQLWRUDPHQWRGDTXDOLGDGHGHiJXD
HPGLYHUVRVSRQWRVGDPLFUREDFLD2PRGHOR6:$7UHTXHUGLYHUVRVGDGRVGHHQWUDGDHID]VHQHFHVViULRFRQVWUXLU
XPEDQFRGHGDGRVSDUDPHGLGDVGHYD]}HVLQIRUPDo}HVGDURWLQDGHDSOLFDomRGHQXWULHQWHVQDVFXOWXUDVHDOWHUDU
FRQ¿JXUDo}HVSDGU}HVSDUDDWHQGHUDVFRQGLo}HVWURSLFDLV
Agradecimentos
¬&$3(6SHODEROVDFRQFHGLGDD8QLYHUVLGDGHGH6mR3DXORD(VFRODGH(QJHQKDULDGH6mR&DUORVDR
&HQWURGH&LrQFLDVGD(QJHQKDULD$SOLFDGDDR0HLR$PELHQWHD(PEUDSD,QVWUXPHQWDomRH(PEUDSD3HFXiULD
6XGHVWHSHODLQIUDHVWUXWXUDSUHVWDGDHDSRLRGHSHVVRDO
Referências
%(5721,-/20%$5',1(72)&RQYHUVDYDomRGR6ROR3LUDFLFDED/LYURFHUHVS
*$660$13:5(<(605*5((1&+$512/'-*7KH6RLODQG:DWHU$VVHVVPHQW7RRO+LVWRULFDO
'HYHORSPHQW$SSOLFDWLRQVDQG)XWXUH5HVHDUFK'LUHFWLRQV7UDQVDFWLRQVRIWKH$6$%($PHULFDQ6RFLHW\RI
$JULFXOWXUDODQG%LRORJLFDO(QJLQHHUVYS
0,1277,57$ERUGDJHQV4XDOLWDWLYD H4XDQWLWDWLYDGHPLFUREDFLDVKLGURJUi¿FDV H iUHDV DODJiYHLVGHXP
FRPSDUWLPHQWRPpGLRGRPpGLR0RJLVXSHULRU637HVH'RXWRUDGR±(VFRODGH(QJHQKDULDGH6mR&DUORV
8QLYHUVLGDGHGH6mR3DXOR6mR&DUORV
1(9(6))6,/9$)*%&5(67$1$68VRGR0RGHOR$96:$7QDDYDOLDomRGRDSRUWHGHQLWURJrQLR1
HIyVIRUR3DRVPDQDQFLDLVGHXPDPLFUREDFLDKLGURJUi¿FDFRQWHQGRDWLYLGDGHDYtFROD5HYLVWD(QJHQKDULD
6DQLWiULDHDPELHQWDOYQS
3$/0 &$0$&+$'2 3/2$0$+022'70(/,//2 -0855(//67 1<$0$1*$5$7
6&+2/(60(/6-(6,6:252-2/(6(1-(3(1'(5-67(:$57-*$//2:$<-6RFLHWDO
5HVSRQVHVIRU$GGUHVVLQJ1LWURJHQ)HUWLOL]HU1HHGV%DODQFLQJ)RRG3URGXFWLRQDQG(QYLURQPHQWDO&RQFHUQ
$VVHVVLQJWKHLPSDFWVRIIHUWLOL]HUXVHRQIRRGSURGXFWLRQDQGWKHHQYLURQPHQW7KH6FLHQWL¿F&RPPLWWHHRQ
3UREOHPVRIWKH(QYLURQPHQWS
6,/9$&5$SOLFDomRGRPRGHOR6:$7SDUDHVWLPDUSURGXomRGHVHGLPHQWRVHWUDQVSRUWHGHIyVIRURHQLWURJrQLR
QDPLFUREDFLDGRULEHLUmR&DQFKLP(PEUDSD3HFXiULD6XGHVWH'LVVHUWDomR0HVWUDGR(VFRODGH(QJHQKD-
ULDGH6mR&DUORV8QLYHUVLGDGHGH6mR3DXOR6mR&DUORV
723'$7$'LVSRQtYHOHPKWWSZZZGVULQSHEUWRSRGDWD!$FHVVRHPDJR
6,/9$)*%0,1277,57/20%$5',1(72)35,0$9(6,2&5(67$1$63UHYLVmRGDSHUGDGH
VRORQD)D]HQGD&DQFKLP±63(0%5$3$XWLOL]DQGRJHRSURFHVVDPHQWRHR86/('5HYLVWD(QJHQKDULD
6DQLWiULD$PELHQWDO9QSDEUMXQ
siagro-2014.indb   612 16/12/14   18:32
